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ABSTRACT OF THE DISCLOSURE 



A method of improving the efficiency of an animal to 
convert feed into desirable body tissue involves feeding the 
animal feed particles having an inner core of nutrients and 
an outer layer of fat containing antibodies which can 
protect the animal from contacting diseases that can 
adversely affect the animal's ability to grow or efficiently 
convert its feed into body tissue. 
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METHOD OF IMPROV ING THE GROWTH OR th e 
EFFICIENCY OF FEED CONVERSION OF AN ANIMA L 

AMD COMPOSITIONS FOR USE THEREIN ~ 



Field Of The Invent ion 
The present invention relates generally to the feeding 
of animals. More particularly, it relates to a method of 
improving the animal's growth or the efficiency of the 
animal to convert its feed into desirable body tissue (e.g. 
muscle) and compositions for use in the method. 

Background Of The Invention 

It is known that healthy, disease-free animals grow 
faster or are more able to convert their feed efficiently 
into body tissue than sick or immune-challenged animals. 
Obviously, faster growth or a more efficient conversion of 
feed into desirable body tissue in an animal is both 
economically and ecologically important, especially in 
animals raised for food. For this, and other, reasons, it is 
desirable to prevent animals from contacting diseases. 

One approach to keeping animals healthy is to give the 
animals antibiotics. However, that approach is not 
desirable for animals raised for food because there can be 
antibiotic residues in the food. 

Another approach to keeping animals healthy is to 
immunize the animals. This can be done by vaccinating the 
animals against specific diseases to produce an active 
immunization or by administering to the animals antibodies 
to produce a passive immunization. 

In U.S. Patent Nos. 4,748,018 and 5,080,895, methods 
are disclosed for passively immunizing animals against 
intestinal diseases which could interfere with the animal's 
efficient conversion of feed. The patented methods 
basically comprise orally administering to said animals 



effective amounts of egg-derived materials containing avian 
antibodies which are obtained by immunizing egg-laying hens 
with specific antigens which will produce such antibodies, 
and obtaining the antibody containing material from eggs 
5 laid by the hen. In both patents, the antibody containing 

egg materials are reduced to powders and fed to the animals 
to be passively immunized. 

Brief Summary Of The Invention 

It is the primary object of the present invention to 
10 disclose a novel method to improve the animals growth or the 

efficiency of the animal to convert its feed into desirable 
body tissue. 

Another object of the invention is to disclose an 
animal feed for animals for use in the inventive method. 

15 The method of the present invention to improve the 

animals growth or the efficiency of the animal to convert 
its feed into desirable body tissue comprises orally 
administering to said animal feed particles having an inner 
core comprising primarily non-fat nutrients and an outer 

2 0 layer of fat which contains a safe and effective amount of 

antibodies that help protect the animal from disease or 
other antigens that can adversely affect the animal's growth 
or the efficiency of the animal to convert feed into 
desirable body tissue. 

25 The compositions of the present invention are animal 

feed particles having an inner core comprised of nutrients, 
such as proteins and carbohydrates, and an outer layer of 
fat that contains the antibodies encapsulated therein. 
The compositions of the present invention are 

30 conveniently made by first forming a nutrient mixture to 

produce an inner core, and then coating the outer surface of 
the core with a layer of fat containing antibodies 
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encapsulated therein so the antibody is stabilized and 
substantially protected against antibody destroying factors, 
such as environmental conditions and intestinal proteases. 

In an especially preferred embodiment of the invention, 
the antibodies in the fat are obtained from the egg of a hen 
which has been injected with an antigen that results in the 
production by the hen of those antibodies. 

The compositions of the present invention are superior 
to previously known animal feeds in which antibody- 
containing powders were mixed with nutrients, including fat, 
and then granulated or extruded because the fat layer in the 
method of the present invention is applied to the core after 
the pelletization, extrusion, granulation or expansion 
process. As a result the antibodies in the outer fat layer 
of the compositions of the present invention are not 
degraded by the elevated temperatures that can arise during 
the pelletization, granulation, extrusion or expansion 
process. The compositions of the present invention are also 
superior to prior art feeds because the outer layer of fat 
in which the antibodies are encapsulated helps protect the 
antibodies from stomach acid and intestinal enzymes. 

Description Of The Prefer red Embodiment 

In the preferred embodiment of the present invention, 
the animal feed particles comprise an extruded inner core 
which contains primarily the desired non-fat materials, such 
as proteins and carbohydrates, and an outer layer of fat 
which contains the antibodies encapsulated therein. The 
outer layer also can contain other ingredients, such as oil 
soluble vitamins and the inner core can, of course, also 
contain fat, if desired. 

In the preferred practice of the method of invention, 
the animal feed with the antibody-containing outer layer is 



orally fed to the animal in an amount which will passively 
immunize the animal. 

The antibodies for use in the present invention are 
those which can alter physiological processes that adversely 
affect growth and feed efficiency. They can be antibodies 
that are against diseases or specific endogenous regulators 
of food intake and gastrointestinal motility. The 
antibodies are preferably derived from the eggs of hens 
which have been previously immunized to produce those 
antibodies as described in U.S. Patent No. 4,748,018 or U.S. 
Patent No. 5,080,895. Especially preferred as the antibody- 
containing material are spray dried egg yolks and whole 
eggs. However, other non-egg derived antibody-containing 
materials may be used. 

The preferred inner core for the animal feed particles 
is an extrusion which contains a mixture of nutrients, such 
as grains, with or without added sugars, carbohydrates 
and/or proteins. The core will normally contain less than 
the desired total amount of the dietary fat for the animal 
because of the fat in the outer layer. 

The fat for use in the outer layer to encapsulate and 
protect the antibody can be any fat or lipid, which can be 
readily mixed with the antibody containing material to form 
a mixture, which contains the antibody encapsulated therein 
and which can be readily sprayed or otherwise coated on the 
outer surface of the core. Especially preferred are those 
fats which are solid at ambient temperatures and which will 
protect the antibodies from adverse environmental conditions 
and intestinal enzymes. Especially preferred as the fat is 
a mixture of tallow and conjugated linoleic acid (CLA) which 
also is known to increase feed efficiency. 



Representative of other fats that can be used are 1 
following: 

Lard 

Yellow Grease 
Poultry Fat 
Spent Restaurant Oil 
Animal Oils 
Vegetable Oils 
Fish Oils 

Oil Derivatives, i.e., lecithin 
and 

Mixtures thereof. 
The practice of the present invention is further 
illustrated by the following examples: 



Preparation Of Antibodies. 

An antigen, such as cholecystokinin peptide which 
produces cholecystokinin (CCK) antibodies, is injected 
intramuscularly into mature hens at a dose of about 50 mg to 
1000 mg with a water-in-oil emulsion adjuvant. Samples of 
the whole eggs or yolks of eggs from the hens are assayed by 
known methods for CCK antibody content. When the CCK 
antibody titer reaches a maximum level, the whole eggs or 
yolks of eggs aire collected and pooled, homogenized and 
spray dried to obtain a powder. 

Example 2 

Preparation Of Animal Feed Particles With Outer Layer Of Fat 
Containing Antibodies. 

A CCK antibody-containing powder made by the process of 

Example 1 is mixed with tallow to form a blend in which the 

powder is substantially encapsulated by the fat. The fat 

mixture is then spray coated upon inner cores made by the 

pelletization, the granulation, the extrusion or the 

expansion of a plasticized mixture of nutrients, including 

carbohydrate, protein and water. The resulting animal feed 
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particles have an inner core of nutrients and an outer layer 
of fat containing CCK antibodies. 



Example 3 



Animal Feeding Test. 

Ducks are fed the animal feed of Example 2 and their 
biological responses are determined. It is found that the 
ducks receiving the animal feed of Example 2 demonstrate an 
improved body weight gain and a more efficient rate of feed 
conversion than control ducks. 

Table 1 shows the results obtained in 14 day old ducks 
fed a control feed and an otherwise identical feed (BRAVO) 
having an outer antibody-containing layer. 

TABLE 1 





ABOVE BODY WEIGHT SUMMARY 


(Lbs) 




TREATMENT 




14 day 
weight 


27 day 
weight 


14-27 day 
gain 




Control 




1.45 


4.48 


3.02 




Bravo 




1.39 


4.32 


2.93 




























TREATMENT 




39 day 
weight 


14-39 day 
gain 






Control 




6.93 


5.48 






Bravo 




7.11 


5.72 






















FEED CONVERSION DATA 






Treatment 




14-27 
feed/bird 


0-27 

feed/bw* 


14-17 
feed/gain 




Control 




5.50 


1.229 


1.819 




Bravo 




5.16 


1.192 


1.758 




























Treatment 




14-39 
feed/bird 


0-39 

feed/bw* 


14-39 
feed/gain 




Control 




11.783 


1.720 


2.170 




Bravo 




10.859 


1.530 


1.904 





eight 



It will be apparent to those skilled in the art that 
the present invention can be used to prepare the animal feed 
for a wide variety of food animals, including without 
limitation, ducks, chickens and turkeys. 
5 It also will be readily apparent to those skilled in 

the art that a large number of changes and modifications can 
be made without departing from the spirit and scope of the 
present invention. Therefore, it is intended that the 
invention only be limited by the claims which follow. 
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We claim: i 

1. A method \to improve the growth of an animal or the 
efficiency of an animal to convert feed into desired body 
tissue, said method comprising feeding an animal an 
effective amount of animal feed particles comprising an 
inner core of nutrier ts and an outer layer of fat having 
antibodies encapsulated therein, 

ieing antibodies that can passively 
ajainst the adverse effects of an 
antigen which could r sduce the animal's ability to grow or 



said antibodies 
immunize the animal 



to efficiently < 



its feed into desirable body tissue. 



2. A method of Claim 1 
derived from a chicken egg. 



> which the antibodies are 



:laim 1 in which the fat : 



4. A method of Claim 1 in which the fat is one which 
protects the antibodies from adverse environmental 
conditions. 



A method of 
njugated linole 



1 in which the fat is a mixture 
Lc acid and another fat. 



6. A particulate animal feed comprising an inner core 
of nutrients containing carbohydrates and proteins and an 



outer layer of an edi: 
therein. 



fat having antibodies encapsulated 



nimal f e sd of claim i 



i which the antibodies 



are derived from a ch t 
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8. An animal f eed \>f claim 6 in which the fat is 
mixture of a conjugated liholeic acid and another fat. 
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DETAILED ACTION 

Claims 1-8 are pending in this application. 

Claim Rejections - 35 VSC § 112 

5 1. Claims 1-5 are rejected under 35 U.S.C. 112, first paragraph, because the 

specification, while being enabling for providing animals with antibody to cholecystokinin 
(CCK), does not reasonably provide enablement for passively immunizing an animal against 
antigens which could reduce the animal's ability to grow or to efficiently convert its feed into 
desirable body tissue. The specification does not enable any person skilled in the art to which 

10 it pertains, or with which it is most nearly connected, to use the invention commensurate in 
scope with these claims. 

The specification discloses immunization of hens with CCK and feeding the antibodies 
to CCK obtained from their eggs to ducks. CCK is a natural peptide secreted by the mucosa 
of the upper intestine which stimulates contraction of the gall bladder and secretion of 

15 pancreatic enzymes which are desirable events in the digestion process. The specification does 
not provide guidance how to determine antigens which could reduce the animal's ability to 
grow or to efficiently convert its feed into desirable body tissue. Given the" nature of the 
invention, which is to enhance the digestive process, it would require undue experimentation 
on the part of a skilled artisan to determine which other antigens that are active in digestive 

20 processes would be suitable as targets for antibodies which are administered orally by the 

method of the present invention. Further, the specification provides no guidance as to which 
antigens to which the animal is exposed from external sources would be suitable immunogens 
for use in the present invention. 

In view of the quantity of experimentation necessary, the limited working examples, the 

25 unpredictability of the art, the lack of sufficient guidance in the specification and the nature of 
the invention, it would take undue trials and errors to practice the claimed invention and this is 
not sanctioned by the statute. 



Serial Number: 08/684,785 
Art Unit: 1816 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
5 section 102 of this title, if the differences between the subject matter sought to be patented and the prior art-are 

such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
10 claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point 
out the inventor and invention dates of each claim that was not commonly owned at the time a 
later invention was made in order for the examiner to consider the applicability of 35 
15 U.S.C. 103(C) and potential 35 U.S.C. 102(f) or (g) prior art under 35 U.S.C. 103(a). 

3. Claims 1-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Cook et al, 
U.S. Patent 5,428,072 (El on form PTO-1449), in view of Tokoro et al, U. S. Patent 
5,080,895 (Dl), Albright et al (U on form PTO-892) and Ludington et al, U.S. Patent 

20 3,119,691 (A). 

The '072 patent teaches a method and composition to improve the efficiency of feed 
conversion in an animal comprising adding to the feed of the animal an effective amount of 
conjugated linoleic acid (CLA; Abstract and column 1, lines 54-68 in particular). The '072 
patent further shows that chicks fed the CLA as a supplement required less standard poultry 

25 feed for equivalent weight gain to controls receiving unsupplemented standard poultry feed 

(Example 1 in particular). The '072 patent also teaches that the CLA had to be mixed with the 
feed on a daily basis (Examples 2 & 3 in particular). The '072 patent does not teach 
antibodies encapsulated in fat as a coating for feed particles. The '895 patent teaches a method 
for immunizing female chickens with an antigen, such as a pathogenic bacteria,, and obtaining 
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an antibody preparation to said antigen from the eggs of the chickens which is processed into a 
dry powder (Example 1 in particular. The '895 patent further teaches that this preparation is 
useful for protecting animals from the pathogen used to immunize the chicken and exemplifies 
this by feeding the preparation to neonatal pigs (Example III in particular). The combination 
5 of references does not teach encapsulation of the antibody or CLA in protective fat as a 
coating for food particles. Albright et al teaches the encapsulation of vitamin a, another 
dietary supplement, in a lipid composition which protects the Vitamin a from mineral 
catalyzed degradation and hydrolysis for extended periods of ,time (see entire document). The 
combination of references does not teach coating of feed particles. The '691 patent teaches 

10 coating animal food particles by spraying with fat which melts when warmed but solidifies at 
room temperature (column 4, line 66 through column 5, line 22 in particular). The '691 
patent also teaches that said fat may have a powder dispersed in it (column 5, lines 31-37 in 
particular). It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to combine the anti-pathogen antibodies of the '895 patent and the 

15 feed conversion enhancing CLA of the '072 patent with the protective fat coating taught by 
Albright et al and spray the mixture as a coating on an animal feed product. One would have 
been motivated to combine these teachings with a reasonable expectation of success by the 
desire to protect animals, such as a commercial livestock, from specific pathogens using easily 
produced and prepared antibodies to the pathogen and protect the antibody molecules from 

20 degradative forces during storage using fat encapsulation. One would have been further 

motivated to add the CLA in order to reduce the amount of feed required by the animals to 
thrive and to apply the mixture directly to the food particles as a a coating in order to control 
the amount of supplement delivered to the animals relative to the amount of food given, 
without having to mix each time the animals are fed and non-intake of the supplements due to 

25 settling of powders out of pelletized foods. Motivation to provide these supplements as a 

coating, rather than admixed directly with the nutrients of the food pellet, is. provided by the 
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fact that some animal feed products must be heated during processing to temperatures which 
would destroy the antibodies. 



5 4. Papers related to this application may be submitted to group 1 800 by facsimile 

transmission. Papers should be faxed to group 1 800 via the PTO Fax Center located in Crystal 
Mall 1 . The faxing of such papers must conform with the notice published in the Official 
Gazette, 1096 OG 30 (November 15, 1989). The fax phone number for Art Unit 1816 is 
(703)308-4242. 

10 Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to F. Pierre VanderVegt, whose telephone number is (703)305-6997. The 
examiner can normally be reached Monday through Friday from 8:00 am to 4:30 pm ET. a 
message may be left on the examiner's voice mail service. If attempts to reach the examiner by 
telephone are unsuccessful, the examiner's supervisor, Ms. Christina Chan can be reached at 

15 (703)308-3973. Any inquiry of a general nature or relating to the status of this application 

should be directed to the group 1800 receptionist, whose telephone number is (703)308-0196. 

February 11, 1997 
F. Pierre VanderVegt, Ph.D. 
20 Patent Examiner 
Art Unit 1816 
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No. 17-0055. A duplicate copy of this paper is enclosed. 
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July 22, 1996 
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OF AN ANIMAL AND COMPOSITIONS 
FOR USE THEREIN 
1816 

F. Pierre VanderVegt 



AMENDMENT 



Assistant Commissi* 



■ for Patents 



Washington DC 20231 
Dear Sir: 

In response to the Office Action of February 18 
1997, please amend the claims as follows: 



IN THE CLAIMS : / 

Cancel claims 1 to 5 . 



Add the following new cla. 



9. An animal fWd of claim 6 in which the 
tibodies are cholec-yfetokinin (CCK) antibodies. 



10. A method of\ administering antibodies to an 
al, said method comprising feeding to said animals 
al feed of claim 6\ 



A reconsideration of this application is 
respectfully requested. In the Office Action, claims 1 
to 5 were rejected under 35 U.S.C. § 112 on the grounds 
that the specification was not enabling. In the present 
amendment, claims 1 to 5 have been canceled. The' 
rejection which was applied to original claims 1 to 5 is 
not believed to be applicable to new claims 9 and 10, 
which depend from claim 6, and more clearly define the 
applicant's invention. 

Prior to discussing the rejection of the original 
claims based on the cited art, the Applicant would like 
to point out that the invention of the present claims is 
a novel animal feed which solves a long-standing need for 
a simple and efficient way of administering all types of 
antibodies to animals without the antibodies being 
inactivated in the processing of the feed into pellets or 
in the intestinal tract of the animal or by the 
environment. Accompanying this amendment is the 
Declaration of Dr. Cook, who is one of the inventors of 
the present application and an inventor of the Cook et . 
al . , U.S. Patent No.- 5,428, 072, which was the primary 
reference relied upon by the Examiner in rejecting the 



claims. Dr. Cook's declaration supports the conclusion 
that the invention of the present application was not 
obvious to those skilled in the art at the time the 
invention was made. 

In the Office Action, the Examiner relies combines 
four unrelated references to reject the Applicant's 
claims as unpatentable. Of these four references, the 
Examiner relies upon the Cook et . al . '072 patent as the 
primary reference, but admits that "The '072 Patent does 
not teach antibodies encapsulated in fat as a coating for 
feed particles". The Examiner also states that the 
Tokoro et. al . , '895 patent, which relates to the 
immunization of chickens with an antigen to obtain 
antibodies that can be used in the practice of the 
Applicant's invention fails to teach encapsulation of the 
antibody or CLA in protective fat as a coating for food 
particles. The Examiner further admits that the Albright 
et. al. reference that teaches the encapsulation of 
Vitamin E does not teach a coating of feed articles. 
Nevertheless, the Examiner combines the above three 
references with the Ludington et. al . '691 patent, which 
teaches the coating of dog food particles by spraying 
them with a gravy mix which contains fat, and concludes 
that it would be obvious to one skilled in the art to 
combine the teachings of those four references to come up 
with the Applicant's invention. However, since there is 
no suggestion in any of the prior art that this 
combination of references should or could be made, it is 
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evident that in this case the conclusion of obviousness 
is reached by using hindsight. Furthermore, it is 
important to note that combining the references as 
suggested by the Examiner would not result in the 
Applicant's novel animal feed. Instead, it would result 
in a product like that of Ludington, et al . that has an 
outer layer that dissolves in water. Such an outer layer 
would not protect the antibodies, but help to destroy 
them. Thus, the combination of the references would 
result in a product that does not accomplish the same 
goal as Applicant's animal feed. 

As can be seen from the accompanying declaration of 
Dr. Cook, it would not have been obvious from the prior 
art that an outer layer of fat containing antibodies 
applied to particles of animal feed after pelleting would 
result in a useful product for a number of reasons, 
including the "insurmountable obstacles" reported by 
others in connection with the application of an analogous 
method to vitamins (See Exhibit A, which accompanies the 
Cook Declaration, especially page 104) . One skilled in 
the art would believe that the same sort of 
"insurmountable obstacles" would exist if one were to try 
to protect antibodies. Thus, the prior art actually 
leads one skilled in the art away from the Applicant's 

Furthermore, as pointed out in Dr. Cook's 
declaration, there was no way of his knowing in advance 
whether the Applicant's coated particles would have the 



I 

same desired activity as was obtained when the antibodies 
were uniformly blended into^mash feed. 

Dr. Cook points out in his declaration, a number of 
other reasons why one skilled in the art would assume 
that the Applicant's approach may not have worked. For 
example, the antibodies in the fat in the outer layer on 
the extruded or pelleted cores might be exposed to air 
rendering them more subject to oxidation than if they 
were in the core itself. In addition, the antibodies 
might be more readily destroyed because the outer layer 
which contains the antibodies is the first part of the 
animal feed to be exposed to gastric HCL, which has a pH 
as low as 2 and digestive processes in the animal, and 
thus the antibodies might be less buffered than if they 
were in the core. 

In addition as Dr. Cook notes, the post 
manufacturing handling of pelleted and extruded feeds can 
result in the productions of fines, which are not 
consumed by animals unless they are forced to do so. 
Furthermore, since fines originate from the surface 
material of the particles, such fines could be rich in 
antibodies, and it would be reasonable to assume that the 
coating of the particles with an outer layer that 
contains antibodies actually could actually result in 
lower levels of antibody being consumed by the animals. 

There is nothing in the cited prior art that would 
in any way suggest the novel animal feed of the present 
invention which solves the problem of how to obtain both 
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the advantages of pelleting feed and administering 
antibodies to animals. ^ 

In view of the foregoing, it is respectfully- 
submitted that the Applicant's novel animal feed 
particles which are coated with an outer layer of 
antibodies in fat are not only novel, but also unobvious. 
Therefore it is believed that the claims, as amended, are 
allowable and that a Notice of Allowance should be 
forthcoming. 



Respectfully submitted, 



MARK E. COOK 
DARIA L. JEROME 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant: Mark E. Cook et al . Group Art Unit: 18] 

Serial No. : 08/684, 785 
Filed: July 22, 1996 

For: METHOD OF IMPROVING THE GROWTH OR THE 

EFFICIENCY OF FEED CONVERSION OF AN ANIMAL 
AND COMPOSITIONS FOR USE THEREIN 

Examiner: F. Pierre Vandervegt 



DECLARATION OF MARK E. COOK 
I, Mark E. Cook, declare and state that: 

1. A copy of my Curriculum Vitae ia attached hereto. 

2 . I have reviewed the Official Action and the cited 
prior art in the above application, and I do not agree with 
the Examiner that the original claims are obvious and 
unpatentable over the Cook et al . , U.S. Patent No. 5,42 8,072 
in view of Tokoro et al., U.S. Patent No. 5,080,8 95, 
Albright et al . and Ludington et al . , U.S. Patent No. 
3,119,691. 

3. There is nothing in any of the cited references, 
taken alone or in combination, which would make it obvious 
to me or an ordinary person skilled in the art that putting 
antibodies in fat and using the mixture to coat the outside 
of particles of animal feed would preserve antibody activity 
and be better than simply adding the antibodies to a feed 



4 . It is well known that antibodies can be made to 
most any antigen using laying liens (see U.S. Patent No. 
5,080,895, which we cited to the Patent Office). In the 
present application, we disclose that antibodies can be made 
to small peptides, such as CCK, and that these antibodies, 
when added to feed, can improve animal performance. We know 
that antibodies can be made to any antigens that are found 
in the lumen of the gastrointestinal tract of an animal. We 
also know that if the antigens have potential harmful 
effects (e.g. CCK) under given conditions, then feeding the 
antibodies for that antigen to an animal will normally 
prevent or counteract those effects. For example, whenever 
an animal is immune- stimulated, it goes off of its feed 
partly because of the cytokines (e.g. IL-1) that are 
released by the immune-stimulated cells (macrophages) , which 
in turn cause a release of CCK which induces anorexia, thus 
decreasing performance. The cited Tokoro U.S. Patent No. 
5,080,895, describes antibodies that like CCK show 
beneficial effects when added to animal's feed. 

5. While the beneficial effects of adding antibodies 
to an animal's feed are known to those skilled in the art, 
there exists a real and previously unsolved application 
problem. Many feed producers produce pellets because they 
are preferred by animal growers to a feed mash. However, 
antibody IgG is denatured at a temperature of 70 °C and there 
is a trend of pelleting feed at higher temperatures (from 
71°C to 98°C) . Furthermore, a rapidly growing method of 
feed processing is by extrusion, where temperatures can be 
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as high as 121°C to 149°C. Unfortunately antibodies, such 
as the egg yolk antibodies, do-not survive the high 
temperatures of the pelleting or extrusion processes. 

6 . It would not have been obvious to one of ordinary- 
skill in the art that a solution to the antibody 
denaturation prpblem could be achieved by applying an outer 
layer of fat and antibodies to particles of feed pellets 
because "insurmountable obstacles" had been reported 
previously in connection with the analogous application of 
vitamins to feed particles (see appendix A, page 104) . It 
also was not known whether such a coated particle of animal 
feed would have the same bioactivity as observed when the 
antibodies were uniformly blended into feed. Before our 
invention, the only reported way egg yolk antibodies could 
be efficiently added to an animal's feed was to simply mix 
it with the feed mash. 

7. The Cook et al . , U.S. Patent No. 5,428,072, 
discloses a method of improving feed conversion by feeding 
the animal CIA. However, as admitted by the Examiner, that 
patent does not disclose coating the outside of a feed 
particle with an outer layer of fat and antibodies or using 
CLA as a blend with egg yolk antibodies. 

8 . The Tokoro patent teaches only how to produce 
antibodies, it does not suggest or teach how to protect them 
and preserve them in animal feed. 

9. The Albright paper describes the encapsulation of 
vitamin A, which in turn is added to a vitamin/mineral 
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premix. However, there is no suggestion or teaching of an 
animal feed having an outer layer of fat and antibodies. 

10. The Ludington et al . , U.S. Patent No. 3,110,691, 
describes the coating of extruded pet foods with an outer 
layer which contains fat to prevent the extruded product 
from hydration when water is added to said product. The 
whole purpose of the invention of this patent is to prevent 
the formation of gummy, sticky particles, which might 
interfere with the formation of a gravy when water is added 
to the dog food. There is no mention of adding antibodies 
for any purpose. The outer layer of Ludington wouldn't work 
for antibodies because it would be solubilized off of a core 
particle of animal feed as soon as water is added (e.g. in 
G.I. tract) . This would result in the exposure of 
biologically active antibodies to the destructive conditions 
of the upper GI tract long before they reach their 
biologically active site in the mid-GI tract. 

11. None of the prior art leads one skilled in the art 
to the conclusion that particles of animal feed should be 
coated with an outer layer of egg yolk antibodies in fat, 
and that the antibodies in the outer layer would retain 
their biological activity. In fact, the prior art discloses 
several reasons why one skilled in the art would not have 
believed that this approach would work. They are: (1) the 
antibodies coated on extruded and pelleted core pieces of 
animal feed would be exposed to air rendering them more 
subject to oxidation than if the antibodies were in the core 
itself; (2) the outer layer would be the first to interact 



with the digestive processes of the animal, and the 
antibodies would not be buffered as they would be by- 
elements in the core if the antibodies were in the core. 
The IgG antibodies are denatured at pH 2, the pH of gastric 
HCL. Therefore, the gastric HCL which might be rapidly 
buffered by components in the core material (for example 
CaC0 3 ) , would be expected to attack IgG antibodies in the 
outer layer more readily; (3) the egg antibodies, already 
rich in yolk lipid, would be expected to interact with lipid 
which could interfere with their ability to react with the 
luminal peptides that regulate food intake. Appendix B 
describes the process of lipid absorption. In this process, 
a micelle is formed trapping lipophilic compounds, such as 
fat soluble vitamins, resulting in their absorption; 4) the 
post manufacturing handling of pelleted and extruded feeds 
results in the production of fines which usually are not 
consumed by animals unless they are forced to do so. 
Appendix C reports that feed conversion is poorer as the 
content of fines increased. In pelleted or extruded 
products, the fines originate from surface material on the 
core. The surface material of the outer layer would be rich 
in the egg antibodies. Thus, it would be expected that the 
antibodies may end up in the feed fines resulting in less 
consistent exposure in the animal who selected pellets over 
fines. Even if the animal was forced to consume fines, 
consistency in exposure to the biologically active 
antibodies would be minimized; and (5) other reasons that 
one might expect the applicants' approach to fail to achieve 
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desirable results are the "insurmountable obstacles" set 
forth in Appendix A. - 

12 . The teachings of the prior art would lead one 
skilled in the art away from our invention, because they 
suggest that particles of an animal feed having an outer 
layer of fat with antibodies would not be a successful 
solution to the problem of preserving antibody activity in 
particulate feed. 

13. In the past, the only known way of obtaining the 
advantages of administering antibodies to animals in their 
feed was to include the antibodies in a feed mash. As a 
result, it was not possible to obtain both the advantages of 
feeding pellets to the animal and administering antibodies 
to the animal. The animal feed of the present claims solves 
this problem and makes it possible for the first time to 
obtain both the advantages of feeding pellets and the 
advantages of administering antibodies. 

The undersigned declares that all statements made 
herein of his own knowledge are true and that all statements 
made on information and belief are believed to be true; and 
further that these statements were made with the knowledge 
that willful false statements and the like so made are 
punishable by fine or imprisonment or both, under § 1001, 
Title 18, of the U.S.C., and that such willful false 
statements may jeopardize the validity of the application or 
any patent issuing thereon. 




Mark E. Cook 
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A shortened statutory period for response to this action is 
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der the provisions of 


Disposition of Claims 






Kl Claim(s) 6- tO 


j*/are pen 


ing in the application. 


Of the above, claim(s) 




□ Claim(s) 






Kl Claim(s) 6-8 and 10 


. 




Kl Claim(s) S 




r objected to. 


□ Claims 






Application Papers 






□ See the attached Notice of Draftsperson's Patent Drawing Review, PTO-948. 




□ The drawing(s) filed on is/are objected to bv the Examiner. 




□ The proposed drawing correction, filed on 


is Qpproved disapproved. 


□ The specification is objected to by the Examiner. 






□ The oath or declaration is objected to by the Examin 






Priority under 35 U.S.C. 5 119 






□ Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d). 




□ All DSome* ONone of the CERTIFIED cop 


es of the priority documents have b 




□ received. 






□ received in Application No. (Series Code/Serial Number) 




□ received in this national stage application from the International Bureau (PCT Rule 


17.2(a)). 


'Certified copies not received: 






□ Acknowledgement is made of a claim for domestic 


priority under 35 U.S.C. § 119(e). 




Attachment(s) 






□ Notice of References Cited, PTO-892 






□ Information Disclosure Statement(s), PTO-1449, Paper No(s). 




□ Interview Summary, PTO-413 






□ Notice of Draftsperson's Patent Drawing Review, PTO-948 




□ Notice of Informal Patent Application, PTO-152 






- SEE OFFICE ACTION ON THE FOLLOWING PAGES - 





PTO-326 (Rev. 9-95) Office Action Summary Part of Paper No. J_ 



Serial Number: 08/684.785 
Art Unit: 1816 



Page 2 



DETAILED ACTION 

Claims 1-5 have been canceled. New claims 9 and 10 have been added. 
Claims 6-10 are currently pending in this application. 

5 1 . In view of the amendment and the Declaration of Dr. Mark E. Cook filed June 9, 1 997, 
only the following rejections are maintained. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

1 0 rejections set forth in this Office Action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 1 02 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
1 5 manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the claims 
under 35 U.S.C. 1 03(a), the Examiner presumes that the subject matter of the various claims was 
commonly owned at the time any inventions covered therein were made absent any evidence to 
the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor 
20 and invention dates of each claim that was not commonly owned at the time a later invention was 
made in order for the Examiner to consider the applicability of 35 U.S.C. 1 03(C) and potential 35 
U.S.C. 102(f) or (g) prior art under 35 U.S.C. 103(a). 

2. Claims 6-8 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
25 Patent 5,428,072 (El on form PTO-1449), in view of U. S. Patent 5,080,895 (Dl), Albright et al 
(U on form PTO-892) and U.S. Patent 3,1 19,691 (A), all of record. 

Applicant's arguments and the Declaration of Dr. Mark E. Cook filed June 9, 1997 have 
been fully considered but they are not persuasive. 

Applicant's argues in the paragraph bridging pages 3-4 of the response and Dr. Cook 
30 contends in paragraph 10 of his Declaration that the combination of references supra would result 
in a product like that of the '691 patent, which dissolves in water. This position would be correct 
if the Examiner were relying upon the coating material of the '691 patent. However, this is not 
the case. Applicant's attention is directed to lines 9-1 1 of page 4 in the Office Action mailed 
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February 18, 1997, where the relied upon teachings of the '691 patent are stated as "[tjhe '691 
patent teaches coating animal food particles by spravinj with fat which melts when warmed but 
solidifies at room temperature (column 4, line 66 through column 5, line 22 in particular). The 
'691 patent also teaches that said fat may have a powder dispersed in it (column 5, lines 3 J -37 
5 in particular)" (emphases added for clarity). The '691 patent, therefore, teaches a method for 
applying a fat coating to the exterior layer of an extruded food pellet. Applicant's attention is 
further directed to lines 13-16 of page 4 in the Office Action where the combination of references 
is explained as "[ijt would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to combine the anti-pathogen antibodies of the '895 patent and the 

10 feed conversion enhancing CLA of the '072 patent with the protective fat coating taught by 

Albright et al and spray the mixture as a coating on an animal feed product" (emphasis added 
for clarity). It is clearly evident that the relied upon fat preparation was not the intentionally 
water-soluble coating of the '691 patent, but, rather, the fat coating of Albright et al with the 
additional anti-pathogen antibodies of the '895 patent and the feed conversion enhancing CLA of 

15 the '072 patent. The '691 patent is clearly relied upon as a means for applying the modified 
Albright et al coating to the food particles, not as supplying the coating itself. Albright et al 
clearly teaches that the fat used to encapsulate vitamin A protects its contents from both mineral 
degradation and hydrolysis (paragraph bridging pages 2035 and 2036 in particular). 

Applicant's argues in the first new paragraph in page 4 of the response and Dr. Cook 

20 contends in paragraph 6 of his Declaration that the combination of references supra would be 

presented with "insurmountable obstacles" as referred to on page 1 04 of Appendix A submitted 
with the response. Applicant seems to feel that said Appendix A teaches away from the claimed 
invention in that the fat encapsulated antibodies coated onto the food pellets of the combined 
references will not work, as they will not be conferred any type of protection from degradation. 

25 This position, however, is off point. The cited passage of Appendix A speaks only of 

"insurmountable obstacles" in regard to vitamins in solution used for coating food pellets. The 
reference makes no mention, and does not purport to contemplate, vitamins or other additives in a 
fat coating as taught by the references combined supra. Again, Albright et al specifically teaches 
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the protective nature of the fat coating of vitamin A (paragraph bridging pages 2035 and 2036 in 
particular) and further teaches that the fat coating of the vitamin A has a profound effect upon the 
long-term storability of the product (Table 2 in particular). 

Applicant's argues in the first new paragraph in page 5 of the response and Dr. Cook 

5 contends in paragraph 1 1 of his Declaration that the combined references supra would allow the 
degradation of the encapsulated antibodies in the acidic conditions of the upper gastrointestinal 
tract. This position is without merit as the '895 patent teaches the feeding of anti-pathogen 
antibodies isolated from egg yolk to neonatal pigs. The '895 patent antibodies were fed to the 
pigs in an artificial milk fluid, without any protection against digestive degradation, and the 

10 antibodies conferred protection to the pigs against pathogen challenge. Dr. Cook further 

contends in the same paragraph that the yolk-derived antibodies are rich in lipids which will 
interfere with the regulation of food intake. This statement is off-point, as the '895 patent clearly 
teaches that the immunoglobulins can be fractionated from other components of the yolk prior to 
powdering (column 6, lines 52-65 in particular). 

1 5 Applicant's argues in the second new paragraph in page 5 of the response and Dr. Cook 

contends in paragraph 1 1 , section 4, of his Declaration that the combined references supra would 
be subject to the formation of fines which are unpalatable to livestock and fowl and that the 
antibodies of the coating would thus be lost and protection of the animals would be inconsistent, 
citing the teachings presented in Appendix C, submitted with the response, regarding fines. 

20 However, the cited reference also clearly states that the amount of fines present in a feed 

preparation is dependent mainly on the quality of the pellets. The reference also teaches the 
reduction of fines through the use of binding agents which are well known in the art. One would 
also reasonably expect that the fat coating on the pellets would also serve, to some extent, as a 
binding agent, and further that the fat coating would provide a smoother, less abrasive surface to 

25 the pellets, tending to reduce the production of fines. 
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Allowable Subject Matter 

3. Claim 9 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and any 
intervening claims. 



Conclusion 

4. Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 
action. Accordingly, THIS ACTtON IS MADE FINAL. See MPEP § 706.07(a). Applicant is 
reminded of the extension of time policy as set forth in 37 CFR 1 .1 36(a). 

10 A shortened statutory period for response to this final action is set to expire THREE 

MONTHS from the date of this action. In the event a first response is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 

15 CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event will the 
statutory period for response expire later than SIX MONTHS from the date of this final action. 

5. Papers related to this application may be submitted to group 1800 by facsimile 
transmission. Papers should be faxed to group 1800 via the PTO Fax Center located in Crystal 

20 Mall 1. The faxing of such papers must conform with the notice published in the Official Gazette, 
1096 OG 30 (November 15, 1989). The fax phone number for official documents to be entered 
into the record for Art Unit 1816 is (703)305-3014. Communications which are not to be 
entered into the record, such as proposed amendments, should be clearly marked "DRAFT" and 
faxed to (703)305-7939. 

25 Any inquiry concerning this communication or earlier communications from the Examiner 

should be directed to F. Pierre VanderVegt, whose telephone number is (703)305-6997. The 
Examiner can normally be reached Monday through Friday from 8:00 am to 4:30 pm ET. A 
message may be left on the Examiner's voice mail service. If attempts to reach the Examiner by 
telephone are unsuccessful, the Examiner's supervisor, Ms. Christina Chan can be reached at 

30 (703)308-3973. Any inquiry of a general nature or relating to the status of this application should 
be directed to the group 1 800 receptionist, whose telephone number is (703)308-0 1 96. 



September 29, 1997 
F. Pierre VanderVegt, Ph.D. 
35 Patent Examiner 
Art Unit 1816 
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VITAMIN STABILITY IN PREMISES AND FEEDS: A 
PRACTICAL APPROACH 



Mike B. Coelho 
Technical Services 
. Aaimai Nutrition Department 
BASF Corporation 
Panrfppany, New Jersey 

Feed processes tend to improve the distribution of nutrients (prembong) 
and the digestibility of carbohydrates (pelleting and extrusion). But these pro- 
cesses are harmful to labile nutrients, such as vitamins, that can be easily oxi- 
dized (Figure 1) (Gadient, 1986; Schneider, 1986). 

Vitamins, as biologically active biochemicals, generally are quite sensitive 
to their physical and chemical environment Several vitamins contain unsatur- 
ated carbon atoms or have double bonds, both highly susceptible to oxidation. 
For example, vitamin A retinol has both a free hydroxy group and 5 double 
bonds (Figure 2). The esterification of retinal with acetic acid produces retinyi 
acetate which has the hydroxy group protected, but still has 5 double bonds 
susceptible to oxidation (Figure 3). For this reason, even pure retinyi acetate oil 
has to be emulsified in gelatin and sugars, and processed into a beadlet contain- 
ing an antioxidant (Figure 4). 

It is critical to calculate the vitamin stability at each stage of processing: 
premixes, basemixes, pelleting and feed storage, because vitamins incur losses 
that vary from process to process. Tables 3 through 10 reflect average industry 
vitamin stability. This data is an average from a broad set of data from vitamin 
manufacturers' laboratories, industry and academic research, and different con- 
ditions of processing and storage. 

Vitamin Stress Factors 

Several factors can influence vitamin stability during pelleting and stor- 
age, including temperature, humidity, conditioning time, reduction and oxida- 
tion (redox) reactions and light (Table 1). Heat, pressure, humidity, friction and 
redox reaction vary drastically among the different ways feed can be processed 
(Table 2). 
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TM. 2.1. FATTY ACID COMPOSITION AND SOME PHYSICAL PROPERTIES 
OF A FEW COMMON FATS AND OILS 



Corn oil 18-20 115-127 - - 12 . 0 - ■> 7 301 547 7, 

Olive oil 17-26 79-90 - - 14.O 13 ,_ 6 74 0 8 ', _ 

Saffloweroil 16 145 - 0.2 12 3 - 1 8 11 2 743 0*2 

Soybean oil 20-2! 130-138 - - u!s - 4 ] 3 27^ 49^7 6 <> 

?«^ s " ow 3 »-» - 3.3 26.2 - 22.4 45.3 1.6 0 5 

36-43 50-65 - 1.5 25.7 - 12 1 49 2 9 6 1 1 

Menhaden oil* 31-33 148-172 - 11 9 23 2 164 5 6 15 3 27 1 9 

P °"" ry f " - M 0-2 1-4 21.4 6.S S., 3*5 23^ 1.0 

theory of Verzar and the particulate theory of Frazer. The present con- 
cept has developed as a result of several independent research observa- 
tions. Briefly these include the discoveries (I) that the upper intestinal 
mucosal cells contain microvilli; (2) that pancreadc lipase acts spe- 
cifically upon the primary ester groups (positions 1- and 3-) of trigly- 
cendes; (3) that monoglycerides are absorbed intact, and (4) that lipid 

™* «■ PROPERTIES OF THE COMMON FATTY ACIDS FOUND IN FEED 
FATS AND O ILS 

Fmy aid rr-— 



Dtxi%rMiut uxitkl n/w 



9-Oetadecenoic (cu) 
9,12-Ocudeeadienoic (cia,eu) 
9, 1 2. 1 5-Octadeealrienoic 



(cu.cli,cii.ci.) 

4.8.12.15.18- Eicojapenti 
(presumably all-cii) 

4.8.12.15.19- Docoiapem 
(presumably all-cis) 



305 316.2 -49.5 
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solubilization in the lumen of the upper intestine results from the 
physico-chemical formation of a lipid-bile salt micelle. In addition, it 
has been shown that enzymatic reesterification pathways exist within 
the mucosal cells and that chylomicron formation is an important part 
of the total process of Cat transport. 

Investigations with the electron microscope have demonstrated that 
the surface of the upper intestinal mucosal cell, which originally was 
thought to be composed of tiny pores or canals, actually contains hundreds 
of small protoplasmic processes, termed microvilli. These are continuous 
with the intestinal epi(h'elial cell and greatly increase the absorptive 
surface of eacli mucosal cell. Discovery of the existence of microvilli 
forced a search for a new mechanism to explain the absorption of large 
droplets from the lumen, a process of fat absorption which had been 
proposed by Frazer. Matson and associates discovered that pancreatic 
lipase shows specificity for the fatty acids esterified to glycerol in the 1- 
and 5- positions. This specificity of lipase leads first to 1,2-diglycerides, 
then to 2-monoglycerides. The 2-monoglycerides cannot be hydrolyzed 
as such, but may be broken down only if they are isomerized to 1-mono- 
glycerides. The specificity of pancreatic lipase for the primary ester link- 
ages of glycerides is not altered by the degree of unsaturation or chain 
length of the fatty acids involved. 

Using isotopically-labeled monoglycerides, it has been shown that 
unhydrolyzed monoglycerides are absorbed intact. Fifty to seventy-eight 
per cent of the dietary triglyceride molecules are hydrolyzed to 2-mono- 
glycerides and absorbed in this form. 

In 1962, Hofmann and Borgstrom proposed that the formation of a 
lipid-bile salt micelle is an important physicochemical prerequisite for 
maximum fat absorption. Conjugated bile salts possess dissymmetric 
polar and non-polar regions; they are' capable of reducing surface ten- 
sion of aqueous solutions and behave as detergents. Certain water-in- 
soluble compounds such as monoglycerides and unsaturated fatty acids 
cannot form micelles alone, but they readily form stable mixed micelles 
with the conjugated bile salts. These mixed micelles have the ability to 
solubilize significant amounts of the nonpolar fatty acids and the fat 
soluble vitamins. Compounds in the micelles are oriented with their polar 
groups extending out to the micellar surface. In contrast to large oil- 
water emulsion droplets, micelles form spontaneously and are only 30- 
100 A in diameter. A solution of micelles is optically clear and very stable. 

The lipid-bile salt micelle is able to dissolve relatively large amounts 
of nonpolar compounds within its liquid nonpolar interior. Thus, 
palmitic acid and stearic acid, which are water-insoluble, nonpolar 
fatty acids with high melting points, are only slightly soluble in bile 
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^ At of these fairly large emulsion droplets 

(MOOA) the activity of pancreatic lipase is greatly accelerated. The fatty 

™? * POritiOM ° f 1,16 !>«>]«« into the 

aqueous phase of the intestinal contents and are readily acted upon 
by the pancreatic lipase. A portion of the released monoglycerides and 
the unsaturated fatty acid, aid in the formation and stabilization of 
smaltar emulsion droplets while most of the monoglycerides and unsat- 
urated fatty acids, together with the conjugated bile salts, spontaneously 
form mixed micelles. These tiny particles, only 30 to 100 A in diameter 
become highly dispersed in the aqueous medium of the intestinal lumen. 
They soluble the nohpolar fatty acids such as palmitic and stearic 
adds. I„ this form the fatty acids and the monoglycerides are readily 
brought mto contact with the microvilli. Each intestinal epithelial cell 
contains approximately 1000 microvilli which increase the surface area 
of the intestinal epithelial membrane by 15 to 25 fold. Monoriycerides 
and fatty acids pass across this membrane into the mucosal cells. Since 
bile salts are not absorbed in the upper small intestine, they are con- 
tinuously re-utilized for subsequent micelle formation and are eventu- 
ally absorbed in the lower jejunum. 

The percentage absorbability of fats or fatty acids i, inBuenced by 
the following factors: (I) The chain length of the fatty acids; (2) the 
number of double bonds in the fatty acid; (3) the presence or absence, of 
«ter linkage,, or whether the fat is in the form of triglyceride or as a 
free fatty acid; (4) the specific arrangement of the saturated and un- 

^ f ^"^"f 1 °L th u glyCCrol m ° iet 1 r 0f a "iglyeaide molecule;- 
(5) age of the chicken; (6) the ratio of unsaturated to saturated fatty acids 
in the mixture of free fatty adds;" (7) the intestinal mieroaora; (8) 
the composition of the diet in which the fatty adds are fed; and m the 
amount and types of triglycerides in the dietary fat mixture. 

It appears that oleic and Iinoleic adds, and various monoglycerides, 
readily form mixed micelles with bile salt, and these mixed micelles 
solubilize the saturated fatty adds. This effect is shown in Fig 211 
by the improvement in absorption of palmitic when fed with increasing 
amounts of oleic add or monoolein. 

It is also apparent that monoolein is more effective than oleic add 
m the improvement of absorption of palmitic add. This appears to be 
due to the fact that monoolein forms a mixed micelle which will solu- 
tulize larger amount, of palmitic add. Thus, in a feeding situation 
whereby the major portion of the fat in a feed happened to be of the 
saturated type, improvement in absorbability and therefore in energy 
value would result from addition to the feed of a small amount of 
vegetable oil containing a preponderance of unsaturated fatty adds. 
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F. Pierre VanderVegt pLC'j 



AMENDMENT AFTER FINAL REJECTION 



Assistant Commissioner for Patents 
Washington DC 20231 



NOV 



In response to the Office Acti< 
please amend the claims as follows: 



of October 6, 1997, 



IN THE CTiATMfi ■ 

Cancel claims 6 to 10. 



Add the following new claim: 



6) 



of nutrients containing carbohydrates and proteins and an 
outer layer of an edible fat having cholecystokinin (CCK) 
antibodies encapsulated therein. 



REMARKS 



/ 



Ii 



iew of the foregoing, it is believed that the 



applicat: 



is now 



allowable form and that a Notice of 



Allc 



should be forthcoming. 



Respectfully submitted, 

MARK E. COOK 
DARIA L. JEROME 
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411 East Wisconsin Avenue 
Milwaukee, WI 532-24497 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: Mark E. Cook, et al . 
Serial No.: 08/684,785 





Notice of Allowability 



Application No. 

08/684,785 



Applicant® 



F. Pierre VanderVegt 



illlllj 



All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this r „ 

{ z:zz sW maiied) ' a No,ice ° f aii ~ - rr; ■catitiC ded 

H This communication is responsive to rt e /toe„ rfme ,„ After Fins, iiM Nn.^r , ,00, 

H The allowed claim!/) is/at» ? ; 

□ The drawings filed on . are acceptable. ' 

□ Acknowledgement is made of a claim for foreign priority under 35 U.S.C. 5 119(a)-(d). 

□ All □ Some- □ None of the CERTIFIED copies of the priority documents have been 

□ received. 

□ received in Application No. (Series Code/Serial Number) 

□ received in this national stage application from the International Bureau (PCT Rule 17.2(a)). 
"Certified copies not received: 



3r35 U.S.C. § 119(e). 



□ Acknowledgement is made of a claim for domestic priority ui 

□ Note the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION PTO 1 » „■ h w . 
that the oath or declaration is deficient. A SUBSTITUTE OATH OR DECL^^AT^ON Is I^EQ^IRED 

□ Applicant MUST submit NEW FORMAL DRAWINGS 

□ because the originally filed drawings were declared by applicant to be informal 

□ ^nS^Bngesrequired by the Notice of Draftsperson's Patent Drawing Review, PTO-948, attached hereto or 

D 'ZtroZTreZTnlr. * *' ,iled 0 " • which has been 

□ including changes required by the attached Examiner's Amendment/Comment 

□ Note the attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL 

Attachmant(s) 
. □ Notice of References Cited, PTO-892 
B3 Information Disclosure Statement(s), PTO-1449, Paper No(s). a 

□ Notice of Draftsperson's Patent Drawing Review, PTO-948 

□ Notice of Informal Patent Application, PTO-1 52 

□ Interview Summary, PTO-413 

□ Examiner's Amendment/Comment 

□ Examiner's Comment Regarding Requirement for Deposit of Biological Material 
(XJ Examiner's Statement of Reasons for Allowance 



PTO-37 (Rev. 9-95) 



Notice of Allowability Part of Paper No. 10 



Serial Number: 08/684,785 
Art Unit: 1816 



Page 2 



REASONS FOR ALLOWANCE 

Claims 6-10 have been canceled. New claim 1 1 has been added. 
Claim 1 1 is currently pending in this application. 



1 . The following is an Examiner's statement of reasons for allowance: 

Applicant's Amendment After Final Rejection filed November 3, 1997 has successfully 

addressed all remaining grounds of objection and rejection. In light of this amendment, all 

remaining rejections and objections are hereby withdrawn. The prior art of record does not teach 

or suggest the claimed invention. 

Any comments considered necessary by Applicant must be submitted no later than the 

payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 

fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 

Allowance." 



Conclusion 

2. Papers related to this application may be submitted to group 1 800 by facsimile 
transmission. Papers should be faxed to group 1 800 via the PTO Fax Center located in Crystal 
Mall 1 . The faxing of such papers must conform with the notice published in the Official Gazette, 
1096 OG 30 (November 15, 1989). The fax phone number for official documents to be entered 
into the record for Art Unit 18 16 is (703)305-3014. Communications which are not to be 
entered into the record, such as proposed amendments, should be clearly marked "DRAFT" and 
faxed to (703)305-7939. 

Any inquiry concerning this communication or earlier communications from the Examiner 
should be directed to F. Pierre VanderVegt, whose telephone number is (703)305-6997. The 
Examiner can normally be reached Monday through Friday from 8:00 am to 4:30 pm ET. A 
message may be left on the Examiner's voice mail service. If attempts to reach the Examiner by 
telephone are unsuccessful, the Examiner's supervisor, Ms. Christina Chan can be reached at 
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DRUG DEVELOPMENT AND INDUSTRIAL PHARMACY, 20(12), 2035-2039 (1994) 



R.B.Albright (1) AND C.H.Kowarski (2) • 



Lipids have been studied as methods of encapsulation, permeation enhancers, and as 
drug delivery systems. A lipid coating containing lecithin.cholesterol and functionalized 
steatyls was utilized in this study to inhibit the mineral catalyzed Vitamin A degradation in a 
dry flowable animal leed additive. Results indicate much improved stability. 

INTRODUCTION 

Vitamin A is very susceptable to oxidation, heat, light, moisture and metal catalysis. 
(1) (2). Oxidation and hydrolysis are accelerated at high temperatures. Solid tormulations are 
as unstable as liquid Vitamin A products due to the large surface area present tor reaction (3). 
In feed mixtures, the presence of water, peroxides, minerals and peroxidized unsaturated fats 
all add to the instability of Vitamin A. 

Mineral mixtures ordinari 



Vitamin A undergoes both pseudo-zero and first order reactions in liquid media (2). 
Carstensen has found a log-linear ratio between the first order rate constant and water- 
vapor pressure (5). Controlling the humidity is one method of improving Vitamin A stability in 
the solid matrix. Vitamin A solid preparations have shown increased stability when Vitamin A 
was encapsulated in gelatin (2). 

The purpose of this study Is to Investigate the use-'of lipid coatings on a 
powder containing absorbed Vitamin A. The formulation is specifically a vitamin/mineral feed 
supplement for use in animal nutrition. 

By coating a vitamin A dispersion in the components of a lipid bllayer, two results may 

1 . Stability from mineral catalyzed degradation. 
The lipid bilayer may halt the catalytic decomposition reaction 
by physically separating Vitamin A Iron the mineral components. 
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2. Stability from hydrolytic degradation. If water permeates the bilayer 
it may be encapsulated by so-called liposome formation and not 
be available to interact with vitamin A. 

MATERIALS AND METHODS 

The following materials were used in this study. Vitamin A Palmitate 1,000,000 I. U./ gram 
was a gift of Hoffman-LaRoche. Lecithin (dry) was food grade and purchased from Central 
Soya (Decatur, III.). Stearylamine was purchased from Aldrlch Chemical and Cholesterol 
U.S.P. , Stearic Acid N.F. and Stearyl Alcohol N.F. were purchased from Ruger Chemical. 
The Lambert-Kay division of Carter-Wallace gave the vitamin/mineral premix used in this 
study. 

The vitamin/mineral premix used in the study is a nutritionally complete mixture of 
vitamins, amino acids and the following minerals: calcium.phosphorus, potassium, sodium, 
magnesium, iron, copper, zinc, manganese, and cobalt, as pharmaceutical^ acceptable salts. 

Formulations were prepared In a 5 Kg. Hobart blender at ambient temperature. The 
Vitamin A Palmitate was adsorbed onto a dry carrier such as Potassium Phosphate 
Monobasic (Anhydrous). The lipid composition was then melted in a separate vessel (neat) 
and poured onto the agitating Vitamin A coated carrier. After agitation and cooling (30 
minutes), the vitamin/mineral premix was added. Agitation continued for 15 minutes . Total 
mixing time was 45 minutes. The lab prep was done at ambient temperature and relative 
humidity. No requirements for an inert atmosphere were utilized. 

ANALYTICAL METHOD 

Vitamin A stability of the powder was analyzed by HPLC using a 0.4 X 30 cm. Porasil 
column at 313 nm. using a mobile phase of 98:2 Isooctane : Ethyl Ether . Stock and working 
solutions of Vitamin A palmitiate were prepared In hexane and a calibration curve 
was prepared. Sample preparation consisted of weighing 50-60 mg of sample into 5 ml 
DMSO. Extraction of the Vitamin A was done with heat and agitation. 25 ml of hexane was 
added and agitation and centrfugation followed. 5 mis of the supernatant was pipetted into a 
50 ml volumetric flask and was diluted with hexane. The injection volume was 7 microliters. 

STABILITY TESTING 

Formulations 1 through 4 were analyzed in accordance with the proceeding HPLC 
method. Storage stability samples of the formulations were analyzed initially, at 1 month, 3 
months and 6 months. The samples were stored in the following cfinditions: ambient 
temperature (approx.25 degrees), and 37 degrees centigrade in dark cabinets or ovens. 
Analyses were run in duplicate and averaged for data analysis. 

The finished formulae were split into 300 gram amber tinted polystyrene wide mouth 
bottles, filled to the top and sealed with a torque of 10 to 20 foot-pounds and stored at the 
indicated conditions. Intial analysis was done to verify initial concentration and recovery. 
Each bottle was considered a sample volume and duplicate weighings were done for analysis. 

Samples were analyzed by HPLC as previously indicated. The results were' iveraged 
and normalized to percent of initial assay (100%) (Table 2). All samples were analyzed for 
moisture content by Karl Fischer method. In all samples, moisture content was below 1 %. 

DISCUSSION OF RESULTS 

Table 3 is a comparision of zero order and (pseudo) first order constants and their R- 
squared values. These results were developed from the stability data of Table 2. Once the 
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